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ȺɇɈɌȺɐȱȲ 
ɍ ɫɬɚɬɬɿ ɨɩɢɫɚɧɿ ɨɫɧɨɜɧɿ ɟɬɿɨɥɨɝɿɱɧɿ, ɩɚɬɨɝɟɧɟɬɢɱɧɿ, ɤɥɿɧɿɱɧɿ ɨɡɧɚɤɢ ɬɚ 
ɦɟɬɨɞɢ ɥɿɤɭɜɚɧɧɹ ɜɢɪɚɡɤɨɜɨʀ ɯɜɨɪɨɛɢ ɲɥɭɧɤɭ, ɚ ɬɚɤɨɠ ɨɫɧɨɜɧɿ ɩɨɤɚɡɚɧɧɹ ɞɨ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɜɬɪɭɱɚɧɧɹ. Ⱦɟɬɚɥɶɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɨ ɦɟɬɭ, ɡɚɜɞɚɧɧɹ, ɡɚɫɨɛɢ ɬɚ 
ɮɨɪɦɢ ɩɪɨɜɟɞɟɧɧɹ ɥɿɤɭɜɚɥɶɧɨʀ ɮɿɡɢɱɧɨʀ ɤɭɥɶɬɭɪɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɪɚɧɧɶɨɝɨ ɬɚ 
ɩɿɡɧɶɨɝɨ ɩɿɫɥɹɨɩɟɪɚɰɿɣɧɢɯ ɩɟɪɿɨɞɿɜ ɬɚ ɪɟɠɢɦɿɜ ɪɭɯɨɜɨʀ ɚɤɬɢɜɧɨɫɬɿ. 
ɉɪɟɞɫɬɚɜɥɟɧɿ ɨɫɧɨɜɧɿ ɩɿɞɯɨɞɢ ɞɨ ɩɪɢɡɧɚɱɟɧɧɹ ɮɿɡɿɨɬɟɪɚɩɿʀ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɩɿɫɥɹɨɩɟɪɚɰɿɣɧɨɝɨ ɩɟɪɿɨɞɭ ɧɚ ɫɬɚɰɿɨɧɚɪɧɨɦɭ ɟɬɚɩɿ. ɍ ɫɬɚɬɬɿ ɜɢɫɜɿɬɥɟɧɨ 
ɬɟɨɪɟɬɢɱɧɟ ɨɛґɪɭɧɬɭɜɚɧɧɹ ɿ ɨɫɨɛɥɢɜɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɮɿɡɢɱɧɨʀ ɪɟɚɛɿɥɿɬɚɰɿʀ 
ɯɜɨɪɢɯ ɧɚ ɜɢɪɚɡɤɨɜɭ ɯɜɨɪɨɛɭ ɲɥɭɧɤɭ. ȼɢɤɥɚɞɟɧɨ ɦɟɬɨɞɢɱɧɿ ɩɿɞɯɨɞɢ ɬɚ ɨɰɿɧɟɧɚ 
ɪɨɥɶ ɚɩɚɪɚɬɧɨʀ ɮɿɡɿɨɬɟɪɚɩɿʀ ɬɚ ɥɿɤɭɜɚɥɶɧɨʀ ɮɿɡɢɱɧɨʀ ɤɭɥɶɬɭɪɢ ɜ ɪɟɚɛɿɥɿɬɚɰɿʀ 
ɯɜɨɪɢɯ ɧɚ ɜɢɪɚɡɤɨɜɭ ɯɜɨɪɨɛɭ ɲɥɭɧɤɭ. Ɉɩɢɫɚɧɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɮɿɡɿɨɬɟɪɚɩɟɜɬɢɱɧɢɯ ɩɪɨɰɟɞɭɪ ɬɚ ɥɿɤɭɜɚɥɶɧɨʀ ɮɿɡɢɱɧɨʀ ɤɭɥɶɬɭɪɢ ɭ ɯɜɨɪɢɯ ɧɚ 
ɜɢɪɚɡɤɨɜɭ ɯɜɨɪɨɛɭ ɲɥɭɧɤɭ.  
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɪɟɚɛɿɥɿɬɚɰɿɹ, ɮɿɡɿɨɬɟɪɚɩɿɹ, ɥɿɤɭɜɚɥɶɧɚ ɮɿɡɢɱɧɚ ɤɭɥɶɬɭɪɚ, 
ɜɢɪɚɡɤɨɜɚ ɯɜɨɪɨɛɚ ɲɥɭɧɤɭ. 
ȼ ɫɬɚɬɶɟ ɨɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ ɷɬɢɨɥɨɝɢɱɟɫɤɢɟ, ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɟ, 
ɤɥɢɧɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ ɢ ɦɟɬɨɞɵ ɥɟɱɟɧɢɹ ɹɡɜɟɧɧɨɣ ɛɨɥɟɡɧɢ ɠɟɥɭɞɤɚ, ɚ ɬɚɤɠɟ 
ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɧɢɹ ɤ ɨɩɟɪɚɬɢɜɧɨɦɭ ɜɦɟɲɚɬɟɥɶɫɬɜɭ. ɉɨɞɪɨɛɧɨ 
ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɵ ɰɟɥɢ, ɡɚɞɚɱɢ, ɫɪɟɞɫɬɜɚ ɢ ɮɨɪɦɵ ɩɪɨɜɟɞɟɧɢɹ ɥɟɱɟɛɧɨɣ 
ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ ɫ ɭɱɟɬɨɦ ɪɚɧɧɟɝɨ ɢ ɩɨɡɞɧɟɝɨ ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɵɯ 
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ɩɟɪɢɨɞɨɜ ɢ ɪɟɠɢɦɨɜ ɞɜɢɝɚɬɟɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. ɉɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ 
ɩɨɞɯɨɞɵ ɤ ɧɚɡɧɚɱɟɧɢɸ ɮɢɡɢɨɬɟɪɚɩɢɢ ɫ ɭɱɟɬɨɦ ɩɨɫɥɟɨɩɟɪɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ 
ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɦ ɷɬɚɩɟ. ȼ ɫɬɚɬɶɟ ɨɫɜɟɳɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɮɢɡɢɱɟɫɤɨɣ ɪɟɚɛɢɥɢɬɚɰɢɢ ɛɨɥɶɧɵɯ ɹɡɜɟɧɧɨɣ 
ɛɨɥɟɡɧɶɸ ɠɟɥɭɞɤɚ. ɂɡɥɨɠɟɧɵ ɦɟɬɨɞɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɢ ɨɰɟɧɟɧɚ ɪɨɥɶ 
ɚɩɩɚɪɚɬɧɨɣ ɮɢɡɢɨɬɟɪɚɩɢɢ ɢ ɥɟɱɟɛɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ ɜ ɪɟɚɛɢɥɢɬɚɰɢɢ 
ɛɨɥɶɧɵɯ ɫ ɹɡɜɟɧɧɨɣ ɛɨɥɟɡɧɶɸ ɠɟɥɭɞɤɚ. Ɉɩɢɫɚɧɵ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
ɮɢɡɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ ɩɪɨɰɟɞɭɪ ɢ ɥɟɱɟɛɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ ɭ ɛɨɥɶɧɵɯ 
ɹɡɜɟɧɧɨɣ ɛɨɥɟɡɧɶɸ ɠɟɥɭɞɤɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɪɟɚɛɢɥɢɬɚɰɢɹ, ɮɢɡɢɨɬɟɪɚɩɢɹ, ɥɟɱɟɛɧɚɹ ɮɢɡɢɱɟɫɤɚɹ 
ɤɭɥɶɬɭɪɚ, ɹɡɜɟɧɧɚɹ ɛɨɥɟɡɧɶ ɠɟɥɭɞɤɚ. 
ȼɋɌɍɉ 
Ɂɚɯɜɨɪɸɜɚɧɧɹ ɨɪɝɚɧɿɜ ɬɪɚɜɥɟɧɧɹ ɡɚɣɦɚɸɬɶ ɡɧɚɱɧɟ ɦɿɫɰɟ ɜ ɩɚɬɨɥɨɝɿʀ 
ɜɧɭɬɪɿɲɧɿɯ ɨɪɝɚɧɿɜ ɿ ɦɚɸɬɶ ɬɟɧɞɟɧɰɿɸ ɞɨ ɡɪɨɫɬɚɧɧɹ. ȼ ɍɤɪɚʀɧɿ ɡɚɪɟєɫɬɪɨɜɚɧɨ 
ɛɥɢɡɶɤɨ 5 ɦɥɧ. ɥɸɞɟɣ, ɯɜɨɪɢɯ ɧɚ ɜɢɪɚɡɤɨɜɭ ɯɜɨɪɨɛɭ ɲɥɭɧɤɚ ɬɚ 
ɞɜɚɧɚɞɰɹɬɢɩɚɥɨʀ ɤɢɲɤɢ, ɹɤɚ ɜɪɚɠɚє ɥɸɞɟɣ ɭ ɧɚɣɛɿɥɶɲ ɩɪɚɰɟɡɞɚɬɧɨɦɭ ɜɿɰɿ – ɜɿɞ 
β0 ɞɨ 50 ɪɨɤɿɜ, ɿ є ɧɟ ɬɿɥɶɤɢ ɦɟɞɢɱɧɨɸ, ɚɥɟ ɣ ɫɨɰɿɚɥɶɧɨɸ ɩɪɨɛɥɟɦɨɸ [1,2]. 
Ʌɿɤɭɜɚɧɧɹ ɞɚɧɨɝɨ ɡɚɯɜɨɪɸɜɚɧɧɹ ɩɨɬɪɟɛɭє ɝɪɚɦɨɬɧɨʀ ɿɧɬɟɪɩɪɟɬɚɰɿʀ ɫɭɱɚɫɧɢɯ 
ɦɟɬɨɞɿɜ ɞɿɚɝɧɨɫɬɢɤɢ ɿ ɧɟɨɛɯɿɞɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɫɬɚɧɧɿɯ ɞɨɫɹɝɧɟɧɶ ɜ ɝɚɥɭɡɿ 
ɜɿɞɧɨɜɧɨɝɨ ɥɿɤɭɜɚɧɧɹ Дγ,4,19Ж. 
ɉɪɨɛɥɟɦɚ ɜɢɪɚɡɤɨɜɨʀ ɯɜɨɪɨɛɢ ɲɥɭɧɤɭ ɧɚɞɡɜɢɱɚɣɧɨ ɚɤɬɭɚɥɶɧɚ  
ɜ ɫɭɱɚɫɧɿɣ ɤɥɿɧɿɱɧɿɣ ɩɪɚɤɬɢɰɿ, ɨɫɤɿɥɶɤɢ ɞɚɧɟ ɡɚɯɜɨɪɸɜɚɧɧɹ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɡɛɿɥɶɲɟɧɧɹ ɱɢɫɥɚ ɧɟɩɪɚɰɟɡɞɚɬɧɢɯ ɫɟɪɟɞ ɞɨɪɨɫɥɨɝɨ ɧɚɫɟɥɟɧɧɹ, ɧɟɪɿɞɤɨ ɛɭɞɭɱɢ 
ɩɪɢɱɢɧɨɸ ɿɧɜɚɥɿɞɧɨɫɬɿ. ȼɢɪɚɡɤɨɜɚ ɯɜɨɪɨɛɚ ɡɚɥɢɲɚєɬɶɫɹ ɧɚɣɩɨɲɢɪɟɧɿɲɢɦ 
ɡɚɯɜɨɪɸɜɚɧɧɹɦ ɨɪɝɚɧɿɜ ɬɪɚɜɥɟɧɧɹ, ɚ ɡɚ ɨɫɬɚɧɧɿ ɞɟɫɹɬɢɪɿɱɱɹ ɜɿɞɦɿɱɚєɬɶɫɹ 
ɡɪɨɫɬɚɧɧɹ ɪɿɜɧɹ ɡɚɯɜɨɪɸɜɚɧɨɫɬɿ. Ɂɞɟɛɿɥɶɲɨɝɨ ɰɟ ɥɸɞɢ ɦɨɥɨɞɨɝɨ ɬɚ ɫɟɪɟɞɧɶɨɝɨ 
ɜɿɤɭ, ɳɨ ɭ ɫɜɨɸ ɱɟɪɝɭ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɟɥɢɱɟɡɧɢɯ ɟɤɨɧɨɦɿɱɧɢɯ ɜɢɬɪɚɬ. 
ɋɨɰɿɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɜɢɪɚɡɤɨɜɨʀ ɯɜɨɪɨɛɢ ɲɥɭɧɤɭ ɨɛɭɦɨɜɥɟɧɨ ɞɨɫɢɬɶ ɜɢɫɨɤɨɸ 
ɿɧɜɚɥɿɞɧɿɫɬɸ ɧɚɫɟɥɟɧɧɹ, ɪɨɡɜɢɬɤɨɦ ɜɚɠɤɢɯ ɭɫɤɥɚɞɧɟɧɶ, ɚ ɧɟɪɿɞɤɨ  
ɿ ɫɦɟɪɬɟɥɶɧɢɦɢ ɧɚɫɥɿɞɤɚɦɢ. Ɍɨɦɭ ɞɭɠɟ ɜɚɠɥɢɜɨɸ ɩɪɨɛɥɟɦɨɸ є ɪɚɰɿɨɧɚɥɶɧɟ 
ɥɿɤɭɜɚɧɧɹ ɬɚ ɩɪɨɮɿɥɚɤɬɢɤɚ, ɳɨ ɩɨɩɟɪɟɞɠɚє ɿɧɜɚɥɿɞɧɿɫɬɶ ɿ ɜɢɧɢɤɧɟɧɧɹ 
ɭɫɤɥɚɞɧɟɧɶ ɡɚɯɜɨɪɸɜɚɧɧɹ Д1Ж. 
ȼɪɚɯɨɜɭɸɱɢ ɰɟ, ɩɨɫɬɚє ɧɚɝɚɥɶɧɨɸ ɩɨɬɪɟɛɚ ɪɟɚɥɿɡɚɰɿʀ ɭɫɿɯ ɡɚɯɨɞɿɜ ɞɥɹ 
ɩɨɫɥɿɞɨɜɧɨɝɨ ɜɢɜɱɟɧɧɹ ɿɧɧɨɜɚɰɿɣɧɢɯ ɩɿɞɯɨɞɿɜ, ɹɤɿ ɝɚɪɚɧɬɭɜɚɥɢ ɛ ɭɩɪɨɜɚɞɠɟɧɧɹ 
ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɯ ɦɟɬɨɞɿɜ ɜɿɞɧɨɜɧɨɝɨ ɥɿɤɭɜɚɧɧɹ, ɚ ɨɫɨɛɥɢɜɨ ɮɿɡɢɱɧɨʀ 
ɪɟɚɛɿɥɿɬɚɰɿʀ ɯɜɨɪɢɯ ɧɚ ɜɢɪɚɡɤɨɜɭ ɯɜɨɪɨɛɭ ɲɥɭɧɤɚ ɬɚ ɞɜɚɧɚɞɰɹɬɢɩɚɥɨʀ ɤɢɲɤɢ. 
Ɂ ɦɟɬɨɸ ɨɡɧɚɣɨɦɥɟɧɧɹ ɡɿ ɫɬɚɧɨɦ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɩɢɬɚɧɧɹ ɛɭɥɨ 
ɩɪɨɜɟɞɟɧɨ ɚɧɚɥɿɡ, ɫɢɧɬɟɡ, ɭɡɚɝɚɥɶɧɟɧɧɹ, ɩɨɪɿɜɧɹɧɧɹ, ɨɩɪɚɰɸɜɚɧɧɹ ɜɢɤɥɚɞɟɧɢɯ 
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ɜ ɧɚɭɤɨɜɿɣ ɥɿɬɟɪɚɬɭɪɿ, ɞɨɤɭɦɟɧɬɚɥɶɧɢɯ ɿ ɦɟɬɨɞɢɱɧɢɯ ɞɠɟɪɟɥɚɯ ɬɟɨɪɟɬɢɱɧɿ ɬɚ 
ɩɪɚɤɬɢɱɧɿ ɩɨɥɨɠɟɧɧɹ ɩɪɨ ɜɩɥɢɜ ɬɚ ɡɚɫɬɨɫɭɜɚɧɧɹ ɡɚɫɨɛɿɜ ɮɿɡɢɱɧɨʀ ɪɟɚɛɿɥɿɬɚɰɿʀ 
ɯɜɨɪɢɯ ɧɚ ɜɢɪɚɡɤɨɜɭ ɯɜɨɪɨɛɭ ɲɥɭɧɤɭ. 
ȼɢɤɨɪɢɫɬɚɧɧɹ ɚɧɚɥɿɡɭ ɿ ɫɢɧɬɟɡɭ ɞɨɡɜɨɥɢɥɨ ɜɢɹɜɢɬɢ ɚɤɬɭɚɥɶɧɿɫɬɶ ɬɟɦɢ, 
ɫɮɨɪɦɭɜɚɬɢ ɦɟɬɭ ɬɚ ɡɚɜɞɚɧɧɹ. 
Ⱥɧɚɥɿɡɭɜɚɥɢɫɹ ɞɨɫɥɿɞɠɟɧɧɹ ɬɚ ɧɚɩɪɚɰɸɜɚɧɧɹ ɜ ɨɛɥɚɫɬɿ ɮɿɡɢɱɧɨʀ 
ɪɟɚɛɿɥɿɬɚɰɿʀ ɯɜɨɪɢɯ ɧɚ ɜɢɪɚɡɤɨɜɭ ɯɜɨɪɨɛɭ ɲɥɭɧɤɭ. 
Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɧɹ – ɜɢɜɱɢɬɢ ɤɥɿɧɿɤɨ-ɮɿɡɿɨɥɨɝɿɱɧɿ ɨɫɧɨɜɢ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɡɚɫɨɛɿɜ ɮɿɡɢɱɧɨʀ ɪɟɚɛɿɥɿɬɚɰɿʀ ɭ ɤɨɦɩɥɟɤɫɧɨɦɭ ɥɿɤɭɜɚɧɧɿ ɯɜɨɪɢɯ ɧɚ ɜɢɪɚɡɤɨɜɭ 
ɯɜɨɪɨɛɭ ɲɥɭɧɤɭ. 
ɁȺȼȾȺɇɇə ȾɈɋɅȱȾɀȿɇɇəŚ 
1.ɉɪɨɚɧɚɥɿɡɭɜɚɬɢ ɧɚɭɤɨɜɨ-ɦɟɬɨɞɢɱɧɭ ɥɿɬɟɪɚɬɭɪɭ ɬɚ ɿɫɧɭɸɱɢɣ ɞɨɫɜɿɞ 
ɪɿɡɧɢɯ ɧɚɭɤɨɜɰɿɜ, ɳɨ ɫɬɨɫɭєɬɶɫɹ ɩɢɬɚɧɶ ɥɿɤɭɜɚɧɧɹ ɯɜɨɪɢɯ ɧɚ ɜɢɪɚɡɤɨɜɭ 
ɯɜɨɪɨɛɭ ɲɥɭɧɤɭ. 
β. ȼɢɜɱɢɬɢ ɦɟɬɨɞɢ ɬɚ ɡɚɫɨɛɢ ɮɿɡɿɨɬɟɪɚɩɟɜɬɢɱɧɨʀ ɞɿʀ ɬɚ ɪɨɥɶ ɥɿɤɭɜɚɥɶɧɨʀ 
ɮɿɡɢɱɧɨʀ ɤɭɥɶɬɭɪɢ, ɳɨ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɩɿɞ ɱɚɫ ɪɟɚɛɿɥɿɬɚɰɿʀ ɯɜɨɪɢɯ ɧɚ ɜɢɪɚɡɤɨɜɭ 
ɯɜɨɪɨɛɭ ɲɥɭɧɤɭ. 
ɊȿɁɍɅɖɌȺɌɂ ȾɈɋɅȱȾɀȿɇɇə 
əɤ ɩɨɤɚɡɚɜ ɩɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɥɿɬɟɪɚɬɭɪɢ, ɭ ɩɨєɞɧɚɧɧɿ  
ɡ ɦɟɞɢɤɚɦɟɧɬɨɡɧɢɦɢ ɬɚ ɿɧɲɢɦɢ ɡɚɫɨɛɚɦɢ ɿ ɦɟɬɨɞɚɦɢ ɥɿɤɭɜɚɧɧɹ ɜɢɪɚɡɤɨɜɨʀ 
ɯɜɨɪɨɛɢ ɲɥɭɧɤɭ ɫɥɿɞ ɲɢɪɨɤɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɮɿɡɢɱɧɭ ɪɟɚɛɿɥɿɬɚɰɿɸ. 
ɉɚɰɿєɧɬɚɦ ɡ ɜɢɪɚɡɤɨɜɨɸ ɯɜɨɪɨɛɨɸ ɲɥɭɧɤɭ ɹɤ ɩɪɢ ɡɚɝɨɫɬɪɟɧɧɿ 
ɡɚɯɜɨɪɸɜɚɧɧɹ, ɬɚɤ ɿ ɜ ɩɟɪɿɨɞ ɪɟɦɿɫɿʀ, ɚ ɬɚɤɨɠ ɩɿɫɥɹ ɦɚɧɿɩɭɥɹɰɿɣ, ɧɚɩɪɚɜɥɟɧɢɯ ɧɚ 
ɥɿɤɭɜɚɧɧɹ ɭɫɤɥɚɞɧɟɧɧɹ ɡɚɯɜɨɪɸɜɚɧɧɹ ɧɟɨɛɯɿɞɧɨ ɩɪɢɡɧɚɱɚɬɢ ɚɞɟɤɜɚɬɧɭ ɬɟɪɚɩɿɸ 
ɞɥɹ ɟɪɚɞɢɤɚɰɿʀ ɿɧɮɟɤɰɿʀ ɇ. Ɋɭlori. Ɋɟɡɭɥɶɬɚɬɢ ɤɥɿɧɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɫɜɿɞɱɚɬɶ, ɳɨ 
ɩɿɫɥɹ ɟɮɟɤɬɢɜɧɨɝɨ ɟɪɚɞɢɤɚɰɿɣɧɨɝɨ ɤɭɪɫɭ ɿ ɡɚɝɨєɧɧɹ ɜɢɪɚɡɤɢ ɩɨɞɚɥɶɲɚ 
ɥɿɤɚɪɫɶɤɚ ɬɟɪɚɩɿɹ ɧɟ ɩɨɬɪɿɛɧɚ ДβЖ. 
Ƚɨɥɨɜɧɚ ɦɟɬɚ ɥɿɤɭɜɚɧɧɹ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɥɿɤɜɿɞɚɰɿɸ ɇ. Ɋɭlori ɩɪɢ 
ɜɢɪɚɡɤɨɜɿɣ ɯɜɨɪɨɛɿ, ɚ ɬɚɤɨɠ ɡɚɩɨɛɿɝɚɧɧɹ ɪɟɰɢɞɢɜɿɜ ɡɚɯɜɨɪɸɜɚɧɧɹ. ɋɭɱɚɫɧɿ 
ɚɧɬɢɫɟɤɪɟɬɨɪɧɿ ɥɿɤɚɪɫɶɤɿ ɡɚɫɨɛɢ ɞɨɡɜɨɥɹɸɬɶ ɭɫɩɿɲɧɨ ɧɿɜɟɥɸɜɚɬɢ ɫɢɦɩɬɨɦɢ 
ɡɚɯɜɨɪɸɜɚɧɧɹ ɿ ɞɨɫɹɝɬɢ ɡɚɝɨєɧɧɹ ɜɢɪɚɡɤɨɜɨɝɨ ɞɟɮɟɤɬɭ.  
ɍ ɞɚɧɢɣ ɱɚɫ ɡɚɜɞɹɤɢ ɯɨɪɨɲɢɦ ɭɫɩɿɯɚɦ ɬɟɪɚɩɿʀ ɭ ɩɚɰɿєɧɬɿɜ ɡ ɜɢɪɚɡɤɨɜɨɸ 
ɯɜɨɪɨɛɨɸ ɯɿɪɭɪɝɿɱɧɿ ɦɟɬɨɞɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɥɢɲɟ ɩɪɢ ɭɫɤɥɚɞɧɟɧɢɯ ɮɨɪɦɚɯ 
ɡɚɯɜɨɪɸɜɚɧɧɹ. 
ɏɜɨɪɿ, ɹɤɿ ɩɨɫɬɭɩɚɸɬɶ ɨɫɬɚɧɧɿɦ ɱɚɫɨɦ ɧɚ ɫɬɚɰɿɨɧɚɪɧɟ ɥɿɤɭɜɚɧɧɹ  
ɜ ɪɟɡɭɥɶɬɚɬɿ ɡɚɝɨɫɬɪɟɧɧɹ ɜɢɪɚɡɤɨɜɨʀ ɯɜɨɪɨɛɢ, ɦɚɸɬɶ ɛɿɥɶɲ ɝɥɢɛɨɤɿ ɡɦɿɧɢ ɹɤ 
ɬɪɚɜɧɨʀ, ɬɚɤ ɿ ɿɧɲɢɯ ɫɢɫɬɟɦ ɨɪɝɚɧɿɡɦɭ. ɐɟ ɜɢɦɚɝɚє ɩɟɪɟɝɥɹɞɭ ɦɟɬɨɞɢɤ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɥɿɤɭɜɚɥɶɧɨʀ ɮɿɡɢɱɧɨʀ ɤɭɥɶɬɭɪɢ, ɦɚɫɚɠɭ ɬɚ ɮɿɡɿɨɬɟɪɚɩɟɜɬɢɱɧɢɯ 
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ɩɪɨɰɟɞɭɪ ɩɪɢ ɡɚɯɜɨɪɸɜɚɧɧɹɯ ɬɪɚɜɧɨʀ ɫɢɫɬɟɦɢ. ɉɪɢ ɫɤɥɚɞɚɧɧɿ ɿɧɞɢɜɿɞɭɚɥɶɧɢɯ 
ɩɪɨɝɪɚɦ ɮɿɡɢɱɧɨʀ ɪɟɚɛɿɥɿɬɚɰɿʀ ɞɥɹ ɯɜɨɪɢɯ ɨɫɧɨɜɧɨʀ ɝɪɭɩɢ ɧɚɜɚɧɬɚɠɟɧɧɹ  
ɜ ɤɨɦɩɥɟɤɫɚɯ ɥɿɤɭɜɚɥɶɧɨʀ ɮɿɡɢɱɧɨʀ ɤɭɥɶɬɭɪɢ ɦɚє ґɪɭɧɬɭɜɚɬɢɫɹ ɧɟ ɬɿɥɶɤɢ ɧɚ 
ɧɨɡɨɥɨɝɿʀ ɿ ɫɬɚɞɿʀ ɡɚɯɜɨɪɸɜɚɧɧɹ, ɚ ɜ ɨɫɧɨɜɧɨɦɭ ɜɢɯɨɞɹɱɢ ɡ ɨɰɿɧɤɢ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɫɬɚɧɭ ɯɜɨɪɨɝɨ, ɪɿɜɧɹ ɣɨɝɨ ɪɭɯɨɜɢɯ ɦɨɠɥɢɜɨɫɬɟɣ, ɮɿɡɢɱɧɨɝɨ 
ɡɞɨɪɨɜ’ɹ ɬɚ ɹɤɨɫɬɿ ɠɢɬɬɹ. Ɍɿɥɶɤɢ ɡɚ ɭɦɨɜɢ ɪɟɬɟɥɶɧɨɝɨ ɫɩɟɰɿɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɸ 
ɡɚ ɤɚɪɞɿɨɪɟɫɩɿɪɚɬɨɪɧɨɸ ɬɚ ɬɪɚɜɧɨɸ ɫɢɫɬɟɦɨɸ ɯɜɨɪɨɝɨ ɦɨɠɟ ɡɞɿɣɫɧɸɜɚɬɢɫɹ 
ɤɨɪɢɝɭɜɚɧɧɹ ɧɚɜɚɧɬɚɠɟɧɶ ɩɪɢ ɩɪɨɜɟɞɟɧɧɿ ɅɎɄ. 
Ʉɭɪɫ ɜɿɞɧɨɜɧɨɝɨ ɥɿɤɭɜɚɧɧɹ ɫɥɿɞ ɩɪɨɜɨɞɢɬɢ ɜɿɞɩɨɜɿɞɧɨ ɡ ɤɥɿɧɿɱɧɨɸ 
ɤɚɪɬɢɧɨɸ ɩɟɪɟɛɿɝɭ ɯɜɨɪɨɛɢ ɡɚ ɧɚɫɬɭɩɧɢɦɢ ɩɟɪɿɨɞɚɦɢŚ ɪɚɧɧɿɣ ɫɬɚɰɿɨɧɚɪɧɢɣ  
(2-γ ɞɧɿ), ɫɟɪɟɞɧɿɣ ɫɬɚɰɿɨɧɚɪɧɢɣ (γ-4 ɞɧɿŚ ɡ γ-4 ɩɨ 6-7 ɞɟɧɶ ɝɨɫɩɿɬɚɥɿɡɚɰɿʀ), 
ɬɪɟɧɭɜɚɥɶɧɨ-ɜɿɞɧɨɜɥɸɜɚɥɶɧɢɣ (8-10 ɞɧɿɜŚ ɡ 8 ɞɧɹ ɞɨ ɜɢɩɢɫɤɢ ɡɿ ɫɬɚɰɿɨɧɚɪɭ). 
ɅɎɄ ɜɯɨɞɢɬɶ ɞɨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɦɟɬɨɞɭ ɥɿɤɭɜɚɧɧɹ, ɳɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ  
ɜ ɫɭɱɚɫɧɿɣ ɦɟɞɢɰɢɧɿ. Ƀɨɝɨ ɫɭɬɶ ɩɨɥɹɝɚє ɭ ɩɨєɞɧɚɧɧɿ ɩɨɡɢɬɢɜɧɨɝɨ ɜɩɥɢɜɭ ɧɚ   
ɨɪɝɚɧɿɡɦ ɪɿɡɧɢɯ ɡɚɫɨɛɿɜ ɿ ɦɟɬɨɞɿɜ ɥɿɤɭɜɚɧɧɹ, ɳɨ ɞɨɩɨɜɧɸɸɬɶ ɨɞɢɧ ɨɞɧɨɝɨ. ɐɟ 
ɡɚɛɟɡɩɟɱɭє ɧɚɣɲɜɢɞɲɟ ɨɞɭɠɚɧɧɹ ɿ ɪɟɚɛɿɥɿɬɚɰɿɸ ɯɜɨɪɢɯ ɡ ɦɚɤɫɢɦɚɥɶɧɢɦ 
ɟɮɟɤɬɨɦ ɡɚ ɤɨɪɨɬɤɢɣ ɱɚɫ ɜ ɦɟɠɚɯ ɿɫɧɭɸɱɨɝɨ ɡɚɯɜɨɪɸɜɚɧɧɹ. Ƚɨɥɨɜɧɨɸ 
ɨɫɨɛɥɢɜɿɫɬɸ, ɹɤɚ ɜɢɞɿɥɹє ɅɎɄ ɡ ɭɫɿɯ ɿɧɲɢɯ ɦɟɬɨɞɿɜ ɥɿɤɭɜɚɧɧɹ, є ɫɜɿɞɨɦɚ  
ɿ ɚɤɬɢɜɧɚ ɭɱɚɫɬɶ ɯɜɨɪɨɝɨ ɭ ɩɪɨɰɟɫɿ ɥɿɤɭɜɚɧɧɹ ɮɿɡɢɱɧɢɦɢ ɜɩɪɚɜɚɦɢ Д5Ж. 
Ɏɿɡɢɱɧɿ ɜɩɪɚɜɢ ɫɩɪɢɹɸɬɶ ɨɩɬɢɦɚɥɶɧɨɦɭ ɡɛɚɥɚɧɫɭɜɚɧɧɸ ɩɪɨɰɟɫɿɜ 
ɡɛɭɞɠɟɧɧɹ ɿ ɝɚɥɶɦɭɜɚɧɧɹ, ɧɨɪɦɚɥɿɡɚɰɿʀ ɪɟɝɭɥɸɸɱɨʀ ɮɭɧɤɰɿʀ ɐɇɋ ɿ ɩɨɥɿɩɲɟɧɧɸ 
ɞɿɹɥɶɧɨɫɬɿ ɜɟɝɟɬɚɬɢɜɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ, ɳɨ ɩɨɡɢɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɮɭɧɤɰɿʀ 
ɨɪɝɚɧɿɜ ɬɪɚɜɥɟɧɧɹ. Ɉɫɧɨɜɨɸ ɰɢɯ ɩɪɨɰɟɫɿɜ є ɦɨɬɨɪɧɨ-ɜɿɫɰɟɪɚɥɶɧɿ ɪɟɮɥɟɤɫɢ.  
ɉɨɦɿɪɧɿ ɮɿɡɢɱɧɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɩɿɞɜɢɳɭɸɬɶ ɤɢɫɥɨɬɧɿɫɬɶ ɲɥɭɧɤɨɜɨɝɨ 
ɫɨɤɭ, ɡɛɿɥɶɲɭɸɬɶ ɜɢɞɿɥɟɧɧɹ ɠɨɜɱɿ, ɫɬɢɦɭɥɸɸɬɶ ɜɫɦɨɤɬɭɜɚɧɧɹ ɿ ɩɟɪɢɫɬɚɥɶɬɢɤɭ 
ɲɥɭɧɤɭ ɬɚ ɤɢɲɨɤ, ɹɤɳɨ ɦ'ɹɡɨɜɚ ɪɨɛɨɬɚ ɜɢɤɨɧɚɧɚ ɡɚ 1,5−β ɝɨɞ ɞɨ ɱɢ ɩɿɫɥɹ 
ɩɪɢɣɦɚɧɧɹ ʀɠɿ Д16Ж. 
ɋɟɤɪɟɬɨɪɧɚ ɮɭɧɤɰɿɹ ɩɪɢɝɧɿɱɭєɬɶɫɹ, ɹɤɳɨ ɮɿɡɢɱɧɢɦɢ ɜɩɪɚɜɚɦɢ 
ɡɚɣɦɚɬɢɫɹ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɟɪɟɞ ɩɪɢɣɦɚɧɧɹɦ ʀɠɿ ɚɛɨ ɡɪɚɡɭ ɩɿɫɥɹ ɰɶɨɝɨ. 
ɉɪɢɝɧɿɱɭɸɬɶ ɬɪɚɜɥɟɧɧɹ ɬɪɢɜɚɥɿ ɮɿɡɢɱɧɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɜɟɥɢɤɨʀ ɿɧɬɟɧɫɢɜɧɨɫɬɿ. 
ȼɨɧɢ ɡɦɟɧɲɭɸɬɶ ɜɢɞɿɥɟɧɧɹ ɲɥɭɧɤɨɜɨɝɨ ɫɨɤɭ, ɡɧɢɠɭɸɬɶ ɣɨɝɨ ɤɢɫɥɨɬɧɿɫɬɶ  
ɬɚ ɪɭɯɨɜɭ ɮɭɧɤɰɿɸ ДγЖ. 
ɉɿɞ ɜɩɥɢɜɨɦ ɮɿɡɢɱɧɢɯ ɜɩɪɚɜ ɚɤɬɢɜɿɡɭɸɬɶɫɹ ɬɪɨɮɿɱɧɿ ɩɪɨɰɟɫɢ ɜ ɨɪɝɚɧɚɯ 
ɬɪɚɜɥɟɧɧɹŚ ɩɨɥɿɩɲɟɧɧɹ ɤɪɨɜɨ- ɿ ɥɿɦɮɨɨɛɿɝɭ, ɿɧɬɟɧɫɢɮɿɤɚɰɿʀ ɨɛɦɿɧɧɢɯ ɩɪɨɰɟɫɿɜ, 
ɳɨ ɫɩɪɢɹє ɡɝɚɫɚɧɧɸ ɡɚɩɚɥɶɧɢɯ ɿ ɩɪɢɫɤɨɪɟɧɧɸ ɪɟɝɟɧɟɪɚɬɢɜɧɢɯ ɩɪɨɰɟɫɿɜ  
ɬɚ ɡɚɝɨєɧɧɸ ɜɢɪɚɡɤɢ.  
Ɂɛɿɥɶɲɟɧɧɹ ɟɤɫɤɭɪɫɿʀ ɞɿɚɮɪɚɝɦɢ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɞɢɯɚɥɶɧɢɯ ɜɩɪɚɜ, 
ɫɤɨɪɨɱɟɧɧɹ ɿ ɪɨɡɫɥɚɛɥɟɧɧɹ ɦ'ɹɡɿɜ ɠɢɜɨɬɚ ɩɟɪɿɨɞɢɱɧɨ ɡɦɿɧɸɸɬɶ 
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ɜɧɭɬɪɿɲɧɶɨɱɟɪɟɜɧɢɣ ɬɢɫɤ, ɦɚɫɚɠɭɸɬɶ ɜɧɭɬɪɿɲɧɿ ɨɪɝɚɧɢ, ɩɿɞɫɢɥɸɸɬɶ 
ɝɟɦɨɞɢɧɚɦɿɤɭ ɿ ɥɿɤɜɿɞɭɸɬɶ ɡɚɫɬɿɣɧɿ ɹɜɢɳɚ ɭ ɱɟɪɟɜɧɿɣ ɩɨɪɨɠɧɢɧɿ. Ɉɞɧɨɱɚɫɧɨ 
ɚɤɬɢɜɿɡɭєɬɶɫɹ ɦɨɬɨɪɧɨ-ɟɜɚɤɭɚɬɨɪɧɚ ɮɭɧɤɰɿɹ ɤɢɲɨɤ, ɜɿɞɛɭɜɚєɬɶɫɹ ɫɤɨɪɨɱɟɧɧɹ 
ɠɨɜɱɧɨɝɨ ɦɿɯɭɪɚ ɿ ɣɨɝɨ ɜɢɩɨɪɨɠɧɟɧɧɹ. 
Ⱦɨɜɟɞɟɧɨ, ɳɨ ɞɨɜɿɥɶɧɟ ɦ'ɹɡɨɜɟ ɪɨɡɫɥɚɛɥɟɧɧɹ ɩɪɢ ɜɢɪɚɡɤɨɜɿɣ ɯɜɨɪɨɛɿ 
ɡɦɟɧɲɭє ɫɩɚɡɦ ɦ'ɹɡɿɜ ɲɥɭɧɤɭ ɿ ɫɮɿɧɤɬɟɪɿɜ ɠɨɜɱɨɜɢɜɿɞɧɢɯ ɩɪɨɬɨɤɿɜ. ȼɢɤɨɧɚɧɧɹ 
ɤɨɦɩɥɟɤɫɭ ɫɩɟɰɿɚɥɶɧɢɯ ɜɩɪɚɜ ɩɟɪɟɞ ɞɭɨɞɟɧɚɥɶɧɢɦ ɡɨɧɞɭɜɚɧɧɹɦ ɡɛɿɥɶɲɭє ɜ 1,5-
β ɪɚɡɢ ɤɿɥɶɤɿɫɬɶ ɦɿɯɭɪɨɜɨʀ ɿ ɩɟɱɿɧɤɨɜɨʀ ɠɨɜɱɿ, ɫɤɨɪɨɱɭɸɱɢ ɬɪɢɜɚɥɿɫɬɶ ɰɿєʀ 
ɞɨɜɨɥɿ ɧɟɩɪɢєɦɧɨʀ ɩɪɨɰɟɞɭɪɢ. ɋɤɥɚɞ ɬɚɤɨʀ ɠɨɜɱɿ ɫɜɿɞɱɢɬɶ ɩɪɨ ɨɫɥɚɛɥɟɧɧɹ 
ɤɨɧɰɟɧɬɪɚɰɿɣɧɨʀ ɮɭɧɤɰɿʀ ɠɨɜɱɧɨɝɨ ɦɿɯɭɪɚ ɿ ɡɚɫɬɨɸ ɠɨɜɱɿ ɭ ɧɶɨɦɭ Д10Ж. 
Ɏɿɡɢɱɧɿ ɜɩɪɚɜɢ ɡɞɚɬɧɿ ɧɨɪɦɚɥɿɡɭɜɚɬɢ ɩɨɥɨɠɟɧɧɹ ɜɧɭɬɪɿɲɧɶɨɱɟɪɟɜɧɢɯ 
ɨɪɝɚɧɿɜ ɭ ɪɚɡɿ ʀɯ ɨɩɭɳɟɧɧɹ. Ɂɚɫɬɨɫɨɜɭɸɱɢ ɫɩɟɰɿɚɥɶɧɿ ɜɩɪɚɜɢ, ɳɨ ɫɩɪɹɦɨɜɚɧɿ ɧɚ 
ɡɦɿɰɧɟɧɧɹ ɦ'ɹɡɿɜ ɠɢɜɨɬɚ, ɩɿɞɜɢɳɟɧɧɹ ɬɨɧɭɫɭ ɦ'ɹɡɿɜ ɩɨɪɨɠɧɢɫɬɢɯ ɨɪɝɚɧɿɜ, 
ɦɨɠɧɚ ɞɨɫɹɝɬɢ ɦɿɫɰɹ, ɳɨ ʀɦ ɚɧɚɬɨɦɿɱɧɨ ɩɪɢɬɚɦɚɧɧɨ.  
ɅɎɄ ɡɦɟɧɲɭє ɧɟɝɚɬɢɜɧɢɣ ɜɩɥɢɜ ɜɢɦɭɲɟɧɨɝɨ ɫɩɨɤɨɸ, ɩɿɞɜɢɳɭє ɬɨɧɭɫ  
ɿ ɚɤɬɢɜɿɡɭє ɞɿɹɥɶɧɿɫɬɶ ɨɪɝɚɧɿɡɦɭ, ɦɨɛɿɥɿɡɭє ɣɨɝɨ ɡɚɯɢɫɧɿ ɿ ɤɨɦɩɟɧɫɚɬɨɪɧɿ ɪɟɚɤ-
ɰɿʀ, ɩɨɩɟɪɟɞɠɭє ɭɫɤɥɚɞɧɟɧɧɹ, ɜɿɞɧɨɜɥɸє ɿ ɪɨɡɲɢɪɸє ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɦɨɠɥɢɜɨɫɬɿ 
ɨɪɝɚɧɿɡɦɭ, ɧɚɛɥɢɠɚє ɮɭɧɤɰɿɨɧɚɥɶɧɟ ɨɞɭɠɚɧɧɹ ɿ ɫɤɨɪɨɱɭє ɬɟɪɦɿɧɢ ɥɿɤɭɜɚɧɧɹ. 
Ⱦɨɛɢɪɚɸɱɢ ɫɩɟɰɿɚɥɶɧɿ ɜɩɪɚɜɢ, ɞɨɡɭɸɱɢ ʀɯ ɡɚɥɟɠɧɨ ɜɿɞ ɯɚɪɚɤɬɟɪɭ  
ɿ ɤɥɿɧɿɱɧɨɝɨ ɩɟɪɟɛɿɝɭ ɯɜɨɪɨɛɢ, ɦɨɠɧɚ ɰɿɥɟɫɩɪɹɦɨɜɚɧɨ ɜɩɥɢɜɚɬɢ ɿ ɩɟɪɟɜɚɠɧɨ 
ɡɦɿɧɸɜɚɬɢ ɩɟɜɧɿ ɮɭɧɤɰɿʀ ɨɪɝɚɧɿɡɦɭ ɲɥɹɯɨɦ ɜɿɞɧɨɜɥɟɧɧɹ ɭɲɤɨɞɠɟɧɢɯ ɫɢɫɬɟɦ, 
ɚɞɚɩɬɭɸɱɢ ɯɜɨɪɨɝɨ ɞɨ ɮɿɡɢɱɧɢɯ ɧɚɜɚɧɬɚɠɟɧɶ ɩɨɛɭɬɨɜɨɝɨ ɿ ɜɢɪɨɛɧɢɱɨɝɨ 
ɯɚɪɚɤɬɟɪɭ Д6Ж. 
Ɋɚɧɤɨɜɚ ɝɿɝɿєɧɿɱɧɚ ɝɿɦɧɚɫɬɢɤɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɡɚɝɚɥɶɧɢɣ ɪɨɡɜɢɬɨɤ  
ɿ ɡɦɿɰɧɟɧɧɹ ɡɞɨɪɨɜ'ɹ, ɩɿɞɜɢɳɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ ɿ ɡɚɝɚɪɬɨɜɭɜɚɧɧɹ. ɍ ɪɚɧɤɨɜɿɣ 
ɝɿɝɿєɧɿɱɧɿɣ ɝɿɦɧɚɫɬɢɰɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɧɟɜɟɥɢɤɭ (8−10) ɤɿɥɶɤɿɫɬɶ ɜɩɪɚɜ, ɳɨ 
ɨɯɨɩɥɸɸɬɶ ɨɫɧɨɜɧɿ ɦ'ɹɡɨɜɿ ɝɪɭɩɢś ɮɿɡɢɱɧɿ ɜɩɪɚɜɢ ɩɨɜɢɧɧɿ ɛɭɬɢ ɩɪɨɫɬɢɦɢ.  
Ʌɿɤɭɜɚɥɶɧɚ ɝɿɦɧɚɫɬɢɤɚ є ɨɞɧɿєɸ ɡ ɨɫɧɨɜɧɢɯ ɮɨɪɦ ɅɎɄ. Ʉɪɿɦ 
ɡɚɝɚɥɶɧɨɪɨɡɜɢɜɚɥɶɧɢɯ ɜɩɪɚɜ, ɡɚɫɬɨɫɨɜɭɸɬɶ ɫɩɟɰɿɚɥɶɧɿ ɜɩɪɚɜɢ ɞɥɹ ɦ'ɹɡɿɜ 
ɱɟɪɟɜɧɨɝɨ ɩɪɟɫɭ ɿ ɬɚɡɨɜɨɝɨ ɞɧɚ, ɞɢɯɚɥɶɧɿ ɜɩɪɚɜɢ (ɫɬɚɬɢɱɧɿ ɬɚ ɞɢɧɚɦɿɱɧɿ), 
ɜɩɪɚɜɢ ɜ ɞɨɜɿɥɶɧɨɦɭ ɪɨɡɫɥɚɛɥɟɧɧɿ ɦ'ɹɡɿɜ (ɜɩɪɚɜɢ ɞɥɹ ɦ'ɹɡɿɜ ɱɟɪɟɜɧɨɝɨ ɩɪɟɫɭ  
ɜ ɩɿɞɝɨɫɬɪɨɦɭ ɩɟɪɿɨɞɿ ɡɚɯɜɨɪɸɜɚɧɧɹ ɜɢɤɥɸɱɚɸɬɶɫɹ) Д4Ж.  
ȼɩɪɚɜɢ ɜ ɞɨɜɿɥɶɧɨɦɭ ɪɨɡɫɥɚɛɥɟɧɧɿ ɦ'ɹɡɿɜ ɡɧɢɠɭɸɬɶ ɡɛɭɞɠɭɜɚɥɶɧɿ 
ɩɪɨɰɟɫɢ ɜ ɐɇɋ, ɫɩɪɢɹɸɬɶ ɩɪɢɫɤɨɪɟɧɧɸ ɩɪɨɰɟɫɿɜ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɸɸɱɢɯ 
ɦ'ɹɡɿɜ, ɡɧɢɠɭɸɬɶ ɬɨɧɭɫ ɧɟ ɬɿɥɶɤɢ ɦ'ɹɡɿɜ, ɳɨ ɛɟɪɭɬɶ ɭɱɚɫɬɶ ɭ ɪɨɡɫɥɚɛɥɟɧɧɿ, ɚɥɟ 
(ɪɟɮɥɟɤɬɨɪɧɨ) ɿ ɝɥɚɞɤɨʀ ɦɭɫɤɭɥɚɬɭɪɢ ɜɧɭɬɪɿɲɧɿɯ ɨɪɝɚɧɿɜ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɲɥɭɧɤɭ  
ɿ ɤɢɲɟɱɧɢɤɚ, ɡɧɿɦɚɸɬɶ ɫɩɚɡɦ ɤɢɲɟɱɧɢɤɚ, ɜɨɪɨɬɚɪɹ ɲɥɭɧɤɭ ɬɚ ɿɧɲɢɯ 
ɫɮɿɧɤɬɟɪɿɜ.  
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ɉɨɫɬɭɩɨɜɨ ɡɪɨɫɬɚɸɱɿ ɞɨɡɨɜɚɧɿ ɮɿɡɢɱɧɿ ɧɚɜɚɧɬɚɠɟɧɧɹ ɡɚɛɟɡɩɟɱɭɸɬɶ 
ɡɚɝɚɥɶɧɭ ɬɪɟɧɨɜɚɧɿɫɬɶ ɨɪɝɚɧɿɡɦɭ, ɳɨ є ɨɫɧɨɜɨɸ ɜɿɞɧɨɜɥɟɧɧɹ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ 
ɯɜɨɪɨɝɨ. Ɍɨɦɭ ɅɎɄ є ɨɛɨɜ'ɹɡɤɨɜɢɦ ɥɿɤɭɜɚɥɶɧɢɦ ɡɚɫɨɛɨɦ ɿ ɧɟɜɿɞ'єɦɧɨɸ 
ɫɤɥɚɞɨɜɨɸ ɱɚɫɬɢɧɨɸ ɩɪɨɰɟɫɭ ɪɟɚɛɿɥɿɬɚɰɿʀ Д14Ж. 
Ɏɿɡɢɱɧɿ ɦɟɬɨɞɢ ɥɿɤɭɜɚɧɧɹ ɯɜɨɪɢɯ ɡ ɜɢɪɚɡɤɨɜɨɸ ɯɜɨɪɨɛɨɸ ɲɥɭɧɤɭ 
ɩɪɢɡɧɚɱɚɸɬɶ ɡ ɦɟɬɨɸ ɡɦɟɧɲɟɧɧɹ ɛɨɥɸ (ɚɧɚɥɝɟɬɢɱɧɢɣ ɿ ɫɩɚɡɦɨɥɿɬɢɱɧɢɣ 
ɦɟɬɨɞɢ), ɡɧɹɬɬɹ ɡɚɩɚɥɟɧɧɹ ɫɥɢɡɨɜɨʀ ɨɛɨɥɨɧɤɢ ɲɥɭɧɤɭ (ɩɪɨɬɢɡɚɩɚɥɶɧɿ ɦɟɬɨɞɢ)  
ɿ ɜɿɞɧɨɜɥɟɧɧɹ ɣɨɝɨ ɫɬɪɭɤɬɭɪɢ (ɪɟɩɚɪɚɬɢɜɧɨ-ɪɟɝɟɧɟɪɚɬɢɜɧɿ ɦɟɬɨɞɢ), ɤɨɪɟɤɰɿʀ 
ɩɨɪɭɲɟɧɨʀ ɫɟɤɪɟɬɨɪɧɨʀ ɮɭɧɤɰɿʀ (ɫɟɤɪɟɬɨɤɨɪɢɝɭɸɱɿ ɦɟɬɨɞɢ), ɚɤɬɢɜɚɰɿʀ 
ɧɟɣɪɨɝɭɦɨɪɚɥɶɧɨʀ ɪɟɝɭɥɹɰɿʀ ɫɟɤɪɟɬɨɪɧɨʀ ɿ ɦɨɬɨɪɧɨʀ ɮɭɧɤɰɿɣ ɲɥɭɧɤɭ 
(ɜɟɝɟɬɨɤɨɪɢɝɭɸɱɿ ɦɟɬɨɞɢ) ɿ ɦɿɫɰɟɜɨɝɨ ɿɦɭɧɿɬɟɬɭ (ɿɦɭɧɨɦɨɞɭɥɸɸɱɿ ɦɟɬɨɞɢ). 
ȼɢɡɧɚɱɚɥɶɧɢɦ ɜɚɪɿɚɧɬɨɦ ɬɟɪɚɩɿʀ є ɪɿɜɟɧɶ ɛɚɡɚɥɶɧɨʀ ɫɟɤɪɟɰɿʀ ɲɥɭɧɤɭ ɿ ɪɨɡɥɚɞɢ 
ɩɫɢɯɨɟɦɨɰɿɣɧɨʀ ɫɮɟɪɢ (ɫɟɞɚɬɢɜɧɿ ɦɟɬɨɞɢ) Д18Ж. 
Ⱥɧɚɥɝɟɬɢɱɧɿ ɦɟɬɨɞɢŚ ɥɨɤɚɥɶɧɚ ɤɪɿɨɬɟɪɚɩɿɹ, ɞɿɚɞɢɧɚɦɨɬɟɪɚɩɿɹ, 
ɚɦɩɥɿɩɭɥɶɫɬɟɪɚɩɿɹ, ɬɪɚɧɫɤɪɚɧɿɚɥɶɧɚ ɟɥɟɤɬɪɨɚɧɚɥɝɟɡɿɹ, ɍɎ-ɨɩɪɨɦɿɧɸɜɚɧɧɹ Д1βЖ. 
ɋɟɤɪɟɬɨɤɨɪɢɝɭɸɱɿ ɦɟɬɨɞɢŚ ɫɟɤɪɟɬɨɫɬɢɦɭɥɸɸɱɿ (ɝɿɞɪɨɤɚɪɛɨɧɚɬɧɨ-
ɯɥɨɪɢɞɧɿ ɧɚɬɪɿєɜɨ-ɤɚɥɶɰɿєɜɿ ɩɢɬɧɿ ɜɨɞɢ, ɜɢɫɨɤɨɿɧɬɟɧɫɢɜɧɚ ɜɢɫɨɤɨɱɚɫɬɨɬɧɚ 
ɦɚɝɧɿɬɨɬɟɪɚɩɿɹ)ś ɫɟɤɪɟɬɨɥɿɬɢɱɧɿ (ɫɭɥɶɮɚɬɧɨ-ɧɚɬɪɿєɜɨ-ɦɚɝɧɿєɜɿ ɩɢɬɧɿ ɜɨɞɢ). 
ɋɩɚɡɦɨɥɿɬɢɱɧɿ ɦɟɬɨɞɢŚ ɝɚɥɶɜɚɧɿɡɚɰɿɹ ɲɥɭɧɤɭ, ɜɧɭɬɪɿɲɧɶɨɨɪɝɚɧɧɢɣ  
ɟɥɟɤɬɪɨɮɨɪɟɡ ɫɩɚɡɦɨɥɿɬɢɤɿɜ, ɩɚɪɚɮɿɧɨɬɟɪɚɩɿɹ, ɚɤɭɩɭɧɤɬɭɪɚ Д17Ж. 
ɉɪɨɬɢɡɚɩɚɥɶɧɢɣ ɦɟɬɨɞŚ ɧɢɡɶɤɨɿɧɬɟɧɫɢɜɧɚ ɍȼɑ-ɬɟɪɚɩɿɹ. 
Ɋɟɩɚɪɚɬɢɜɧɨ-ɪɟɝɟɧɟɪɚɬɢɜɧɿ ɦɟɬɨɞɢŚ ɿɧɮɪɚɱɟɪɜɨɧɚ ɥɚɡɟɪɨɬɟɪɚɩɿɹ, 
ɭɥɶɬɪɚɡɜɭɤɨɜɚ ɬɟɪɚɩɿɹ, ɩɟɥɨʀɞɨɬɟɪɚɩɿɹ. 
ȼɟɝɟɬɨɤɨɪɢɝɭɸɱɿ ɦɟɬɨɞɢŚ ɬɪɢɜɚɥɚ ɚɟɪɨɬɟɪɚɩɿɹ, ɝɚɥɶɜɚɧɿɡɚɰɿɹ, 
ɟɥɟɤɬɪɨɫɨɧ ɬɟɪɚɩɿɹ, ɬɪɚɧɫɰɟɪɟɛɪɚɥɶɧɚ ɍȼɑ-ɬɟɪɚɩɿɹ. 
ɋɟɞɚɬɢɜɧɿ ɦɟɬɨɞɢŚ ɝɚɥɶɜɚɧɿɡɚɰɿɹ ɤɨɦɿɪɰɟɜɨʀ ɨɛɥɚɫɬɿ, ɚɡɨɬɧɿ ɿ ɯɜɨɣɧɿ 
ɜɚɧɧɢ.  
Ⱦɿɚɞɢɧɚɦɨɬɟɪɚɩɿɹ. Ⱥɧɚɥɝɟɬɢɱɧɢɣ ɟɮɟɤɬ ɞɿɚɞɢɧɚɦɿɱɧɢɯ ɫɬɪɭɦɿɜ 
ɪɟɚɥɿɡɭєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɜɩɥɢɜɭ ɧɚ ɫɬɪɭɤɬɭɪɢ ɝɨɥɨɜɧɨɝɨ ɦɨɡɤɭ ɡ ɮɨɪɦɭɜɚɧɧɹɦ  
ɜ ɤɨɪɿ ɝɨɥɨɜɧɨɝɨ ɦɨɡɤɭ ɞɟɬɟɪɦɿɧɚɧɬɢ ɿ ɩɨɫɢɥɟɧɧɹ ɜɢɞɿɥɟɧɧɹ ɫɬɪɭɤɬɭɪɚɦɢ 
ɫɬɨɜɛɭɪɚ ɦɨɡɤɭ ɟɧɤɟɮɚɥɿɧɿɜ ɿ ɛɥɨɤɚɞɢ ɩɪɨɜɟɞɟɧɧɹ ɿɦɩɭɥɶɫɚɰɿʀ ɡ ɭɥɶɰɟɪɨɝɟɧɧɨɝɨ 
ɜɨɝɧɢɳɚ. Ɂɚɫɬɨɫɨɜɭɸɬɶ ɫɬɪɭɦɢ ȾȻ (ɩɨ 1-β ɯɜ), Ʉɉ (ɩɨ 5-8 ɯɜ) ɿ Ⱦɉ ɡɿ ɡɦɿɧɨɸ 
ɩɨɥɹɪɧɨɫɬɿ ɧɚ ɫɟɪɟɞɢɧɿ ɩɪɨɰɟɞɭɪɢ, ɞɨ 10-15 ɯɜ, 1-β ɪɚɡɢ ɧɚ ɞɟɧɶ, ɤɭɪɫ 6-10 
ɩɪɨɰɟɞɭɪ Д7Ж. 
Ⱥɦɩɥɿɩɭɥɶɫɬɟɪɚɩɿɹ. ɋɢɧɭɫɨʀɞɚɥɶɧɿ ɦɨɞɭɥɶɨɜɚɧɿ ɫɬɪɭɦɢ ɮɨɪɦɭɸɬɶ 
ɚɧɚɥɝɟɡɿɸ ɡɚ ɦɟɯɚɧɿɡɦɚɦɢ, ɩɨɞɿɛɧɢɦɢ ɡ ɞɿɚɞɢɧɚɦɿɱɧɢɦɢ ɫɬɪɭɦɚɦɢ. 
Ɂɚɫɬɨɫɨɜɭɸɬɶ ɫɬɪɭɦɢ ɇɑ (1-β ɯɜ.), ɉɇ (100-150 Ƚɰ), ɉɉ (80-100 Ƚɰ). Ɋɟɠɢɦ – 
ɡɦɿɧɧɢɣ, ɬɪɢɜɚɥɿɫɬɶ ɩɨɫɢɥɭ ɧɟɦɨɞɭɥɶɨɜɚɧɢɯ ɿ ɦɨɞɭɥɶɨɜɚɧɢɯ ɤɨɥɢɜɚɧɶ ɩɨ 1-1,5 
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ɫś ɱɚɫ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɞɭɪɢ ɫɬɪɭɦɚɦɢŚ ɇɑ – 1-β ɯɜ, ɉɇ ɿ ɉɉ − ɩɨ γ-5 ɯɜ. 
Ɍɪɢɜɚɥɿɫɬɶ ɩɪɨɰɟɞɭɪɢ 10-1β ɯɜ.  
Ɍɪɚɧɫɤɪɚɧɿɚɥɶɧɚ ɟɥɟɤɬɪɨɚɧɚɥɝɟɡɿɹ. ɋɟɥɟɤɬɢɜɧɟ ɡɛɭɞɠɟɧɧɹ ɿɦɩɭɥɶɫɧɢɦɢ 
ɫɬɪɭɦɚɦɢ ɧɢɡɶɤɨʀ ɱɚɫɬɨɬɢ ɟɧɞɨɝɟɧɧɨʀ ɨɩɿɨʀɞɧɨʀ ɫɢɫɬɟɦɢ ɫɬɨɜɛɭɪɚ ɝɨɥɨɜɧɨɝɨ 
ɦɨɡɤɭ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɛɥɨɤɚɞɢ ɜɢɫɯɿɞɧɨʀ ɿɦɩɭɥɶɫɚɰɿʀ ɡ ɨɛɥɚɫɬɿ ɜɢɪɚɡɤɢ ɜ ɤɨɪɭ 
ɝɨɥɨɜɧɨɝɨ ɦɨɡɤɭ. ȼɩɥɢɜɚɸɬɶ ɿɦɩɭɥɶɫɧɢɦɢ ɫɬɪɭɦɚɦɢ ɬɪɢɜɚɥɿɫɬɸ ɞɨ 7 ɦɫ, 
ɱɚɫɬɨɬɨɸ 100 ɿɦɩ/ɫ, ɧɚɩɪɭɝɨɸ ɞɨ 8-10 ȼ, ɧɚɫɬɭɩɧɢɯ ɩɨ β0-50 ɿɦɩ (ɚɧɚɥɝɟɡɿɹ 
ɡɛɿɥɶɲɭєɬɶɫɹ ɩɪɢ ɜɤɥɸɱɟɧɧɿ ɞɨɞɚɬɤɨɜɨʀ ɩɨɫɬɿɣɧɨʀ ɫɤɥɚɞɨɜɨʀ ɜɩɥɢɜɭ 
ɟɥɟɤɬɪɢɱɧɨɝɨ ɫɬɪɭɦɭ ɜ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 5Ś1, βŚ1), ɞɨ β0 ɯɜ (ɩɪɢ ɝɨɫɬɪɢɯ 
ɛɨɥɶɨɜɢɯ ɫɢɧɞɪɨɦɚɯ ɞɨ γ0-40 ɯɜ), ɱɟɪɟɡ ɞɟɧɶ, ɤɭɪɫ 10-15 ɩɪɨɰɟɞɭɪ Д1γЖ. 
ɋɟɪɟɞɧɶɨɯɜɢɥɶɨɜɟ ɍɎ-ɨɩɪɨɦɿɧɟɧɧɹ. ɐɟɧɬɪɚɥɶɧɢɣ ɦɟɯɚɧɿɡɦ 
ɚɧɚɥɝɟɬɢɱɧɨʀ ɞɿʀ ɫɟɪɟɞɧɶɨɯɜɢɥɶɨɜɢɯ ɭɥɶɬɪɚɮɿɨɥɟɬɨɜɢɯ ɩɪɨɦɟɧɿɜ ɞɨɩɨɜɧɸєɬɶɫɹ 
ɩɟɪɢɮɟɪɿɣɧɢɦɢ ɩɪɨɰɟɫɚɦɢ ɝɚɥɶɦɭɜɚɧɧɹ ɩɪɨɜɿɞɧɨɫɬɿ ɧɟɪɜɨɜɢɯ ɤɨɪɿɧɰɿɜ 
ɯɪɟɛɰɟɜɢɯ ɫɟɝɦɟɧɬɿɜ. ɉɿɞ ɜɩɥɢɜɨɦ ɭɬɜɨɪɟɧɨʀ ɟɪɢɬɟɦɢ ɩɟɪɟɪɢɜɚєɬɶɫɹ ɩɨɬɿɤ 
ɛɨɥɶɨɜɢɯ ɿɦɩɭɥɶɫɿɜ ɡ ɜɨɝɧɢɳɚ ɡɚɩɚɥɟɧɧɹ ɡɚ ɩɪɢɧɰɢɩɨɦ «ɜɨɪɿɬɧɨɝɨ ɛɥɨɤɭ» ɧɚ 
ɪɿɜɧɿ Ɍ5-Ɍ7. Ɋɚɡɨɦ ɡ ɬɢɦ, ɜɢɧɢɤɚє ɫɬɢɦɭɥɹɰɿɹ ɲɥɭɧɤɨɜɨʀ ɫɟɤɪɟɰɿʀ (ɲɤɿɪɧɨ-
ɜɿɫɰɟɪɚɥɶɧɢɣ ɪɟɮɥɟɤɫ). ɋɍɎ-ɨɩɪɨɦɿɧɸɜɚɧɧɹ ɩɪɨɜɨɞɹɬɶ ɩɨɥɹɦɢ (ɩɥɨɳɚ ɧɟ 
ɛɿɥɶɲɟ 600 ɫɦ2)Ś ɧɚ ɟɩɿɝɚɫɬɪɚɥɶɧɿɣ ɞɿɥɹɧɰɿ ɿ ɫɟɝɦɟɧɬɚɪɧɭ ɡɨɧɢ ɧɚ ɫɩɢɧɿ (Ɍ5-Ɍ10) 
ɜɿɞ β ɞɨ 4 ɛɿɨɞɨɡ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɧɚ 1/β ɛɿɨɞɨɡɢ ɱɟɪɟɡ ɞɜɚ ɞɧɿ ɧɚ ɬɪɟɬɿɣ, ɤɭɪɫ γ-5 
ɩɪɨɰɟɞɭɪ. Ɇɟɬɨɞ ɩɪɨɬɢɩɨɤɚɡɚɧɢɣ ɩɪɢ ɯɪɨɧɿɱɧɨɦɭ ɝɚɫɬɪɢɬɿ ɡ ɝɿɩɟɪɫɟɤɪɟɰɿєɸ, 
ɲɥɭɧɤɨɜɿɣ ɤɪɨɜɨɬɟɱɿ, ɩɨɥɿɩɨɡɿ ɲɥɭɧɤɭ, ɡɥɨɹɤɿɫɧɢɯ ɧɨɜɨɭɬɜɨɪɟɧɧɹɯ, ɰɢɪɨɡɿ 
ɩɟɱɿɧɤɢ Д8Ж. 
КȼЧ-ɬɟɪɚɩɿɹ. Ɇɿɥɿɦɟɬɪɨɜɢɦɢ ɪɚɞɿɨɯɜɢɥɹɦɢ ɜɩɥɢɜɚɸɬɶ ɧɚ 
ɪɟɮɥɟɤɫɨɝɟɧɧɿ ɡɨɧɢ ɿ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɿ ɬɨɱɤɢ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɡɛɚɥɚɧɫɭɜɚɧɧɹ ɪɨɛɨɬɢ ɫɢɦɩɚɬɢɱɧɢɯ ɿ ɩɚɪɚɫɢɦɩɚɬɢɱɧɢɯ ɜɿɞɞɿɥɿɜ ɜɟɝɟɬɚɬɢɜɧɨʀ 
ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ, ɚ ɰɟ ɫɩɪɢɹє ɩɨɥɿɩɲɟɧɧɸ ɬɪɨɮɿɤɢ ɝɚɫɬɪɨɞɭɨɞɟɧɚɥɶɧɨʀ 
ɫɥɢɡɨɜɨʀ ɨɛɨɥɨɧɤɢ, ɩɨɫɢɥɟɧɧɹ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨʀ ɫɢɫɬɟɦɢ ɨɪɝɚɧɿɡɦɭ, ɩɪɢɡɜɨɞɢɬɶ 
ɞɨ ɩɪɢɝɧɿɱɟɧɧɹ ɡɦɿɧɧɨɝɨ ɨɤɢɫɥɟɧɧɹ, ɨɞɧɨɝɨ ɡ ɨɫɧɨɜɧɢɯ ɥɚɧɨɤ ɩɚɬɨɝɟɧɟɡɭ 
ɡɚɯɜɨɪɸɜɚɧɧɹ ɲɥɭɧɤɨɜɨ-ɤɢɲɤɨɜɨɝɨ ɬɪɚɤɬɭ. Ɂɚɫɬɨɫɨɜɭɸɬɶ ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɿ 
ɤɨɥɢɜɚɧɧɹ ɱɚɫɬɨɬɨɸ 57-65 ȽȽɰ (4-8 ɦɦ), ɳɿɥɶɧɿɫɬɶ ɩɨɬɨɤɭ ɟɧɟɪɝɿʀ ɧɟ ɩɟɪɟɜɢɳɭє 
10 ɦȼɬ/ɫɦβ. ɑɚɫɬɨɬɧɚ ɦɨɞɭɥɹɰɿɹ Ʉȼɑ-ɜɢɩɪɨɦɿɧɸɜɚɧɧɹ ɞɨɫɹɝɚє 100 ɆȽɰ. 
ȼɩɥɢɜɚɸɬɶ ɧɚ ɟɩɿɝɚɫɬɪɚɥɶɧɭ ɞɿɥɹɧɤɭ ɿ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɿ ɬɨɱɤɢ. Ⱦɨɜɠɢɧɚ ɯɜɢɥɿ 
5,6 ɚɛɨ 7,1 ɦɦ. Ɂɦɿɧɚ ɱɚɫɬɨɬɢ (ɞɨɜɠɢɧɢ ɯɜɢɥɿ) ɱɟɪɟɡ ɞɟɧɶ ɚɛɨ ɱɟɪɟɡ ɞɜɚ ɞɧɿ. ɑɚɫ 
ɞɨ 10 ɯɜ ɧɚ ɨɛɥɚɫɬɶ (ɞɨ 5 ɯɜ ɧɚ ɬɨɱɤɭ), ɳɨɞɧɹ, ɤɭɪɫ 10-15 ɩɪɨɰɟɞɭɪ Д9Ж. 
ȼɟɝɟɬɨɤɨɪɢɝɭɸɱɿ ɦɟɬɨɞɢ. Ɍɪɚɧɫɰɟɪɟɛɪɚɥɶɧɚ ɍȼЧ-ɬɟɪɚɩɿɹ. ɍȼɑ-ɩɨɥɟ 
ɫɬɢɦɭɥɸє ɜɢɞɿɥɟɧɧɹ ɪɢɥɿɡɢɧɝ-ɮɚɤɬɨɪɿɜ ɝɿɩɨɬɚɥɚɦɭɫɚ ɿ ɬɪɨɩɧɨɝɨ ɝɨɪɦɨɧɭ 
ɝɿɩɨɮɿɡɚ, ɚɤɬɢɜɭє ɰɟɧɬɪɚɥɶɧɿ ɥɚɧɤɢ ɧɟɣɪɨɟɧɞɨɤɪɢɧɧɨʀ ɬɚ ɜɟɝɟɬɚɬɢɜɧɨʀ ɪɟɝɭɥɹɰɿʀ 
ɮɭɧɤɰɿɣ ɲɥɭɧɤɭ ɿ ɞɜɚɧɚɞɰɹɬɢɩɚɥɨʀ ɤɢɲɤɢ. ȼɿɞɛɭɜɚєɬɶɫɹ ɫɬɢɦɭɥɹɰɿɹ 
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ɫɢɦɩɚɬɨɚɞɪɟɧɚɥɨɜɨʀ ɫɢɫɬɟɦɢ ɿ ɬɪɨɮɿɤɢ ɬɤɚɧɢɧ ɨɪɝɚɧɿɡɦɭ. Ɂɚɫɬɨɫɨɜɭɸɬɶ 
ɟɥɟɤɬɪɢɱɧɟ ɩɨɥɟ ɍȼɑ ɱɚɫɬɨɬɨɸ β7,1β ɆȽɰ, ɩɨɬɭɠɧɿɫɬɸ β0 ȼɬ, ɩɨ 5-8 ɯɜ, 
ɳɨɞɧɹ ɚɛɨ ɱɟɪɟɡ ɞɟɧɶ, ɤɭɪɫ 6-8 ɩɪɨɰɟɞɭɪ Д11Ж. 
ȼɂɋɇɈȼɄɂ 
Ⱥɧɚɥɿɡ ɥɿɬɟɪɚɬɭɪɢ ɿ ɜɥɚɫɧɿ ɤɥɿɧɿɱɧɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ 
ɜɢɪɚɡɤɨɜɚ ɯɜɨɪɨɛɚ ɲɥɭɧɤɭ є ɨɞɧɿєɸ ɿɡ ɧɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ 
ɨɪɝɚɧɿɜ ɬɪɚɜɥɟɧɧɹ, ɳɨ ɜɢɦɚɝɚє ɫɟɪɣɨɡɧɨɝɨ ɥɿɤɭɜɚɧɧɹ. 
ɍ ɤɨɦɩɥɟɤɫɿ ɪɟɚɛɿɥɿɬɚɰɿɣɧɢɯ ɡɚɯɨɞɿɜ ɩɪɨɜɿɞɧɟ ɡɧɚɱɟɧɧɹ ɦɚɸɬɶ ɅɎɄ  
ɿ ɪɿɡɧɿ ɮɿɡɿɨɬɟɪɚɩɟɜɬɢɱɧɿ ɩɪɨɰɟɞɭɪɢ. Ɏɿɡɿɨɬɟɪɚɩɟɜɬɢɱɧɿ ɦɟɬɨɞɢ, ɜɤɥɸɱɟɧɿ  
ɜ ɡɚɜɱɚɫɧɟ ɤɨɦɩɥɟɤɫɧɟ ɥɿɤɭɜɚɧɧɹ ɩɚɰɿєɧɬɿɜ ɭ ɩɿɫɥɹɨɩɟɪɚɰɿɣɧɢɣ ɩɟɪɿɨɞ, 
ɩɪɢɫɤɨɪɸɸɬɶ ɪɟɚɛɿɥɿɬɚɰɿɸ ɿ ɩɨɩɟɪɟɞɠɭɸɬɶ ɪɨɡɜɢɬɨɤ ɪɿɡɧɢɯ ɭɫɤɥɚɞɧɟɧɶ. 
Ɋɚɰɿɨɧɚɥɶɧɚ ɮɿɡɢɱɧɚ ɤɭɥɶɬɭɪɚ є ɧɟɜɿɞ’єɦɧɨɸ ɫɤɥɚɞɨɜɨɸ ɱɚɫɬɢɧɨɸ, ɹɤ 
ɩɟɪɜɢɧɧɨʀ, ɬɚɤ ɿ ɜɬɨɪɢɧɧɨʀ ɩɪɨɮɿɥɚɤɬɢɤɢ ɡɚɯɜɨɪɸɜɚɧɶ ɨɪɝɚɧɿɜ ɬɪɚɜɥɟɧɧɹ. ɅɎɄ 
ɡɦɿɰɧɸє ɡɞɨɪɨɜ'ɹ, ɩɿɞɜɢɳɭє ɡɚɯɢɫɧɿ ɫɢɥɢ ɨɪɝɚɧɿɡɦɭ, ɩɿɞɜɢɳɭє ɬɨɧɭɫ ɿ ɚɤɬɢɜɿɡɭє 
ɞɿɹɥɶɧɿɫɬɶ ɨɪɝɚɧɿɡɦɭ, ɩɨɩɟɪɟɞɠɭє ɜɢɧɢɤɧɟɧɧɹ ɭɫɤɥɚɞɧɟɧɶ, ɜɿɞɧɨɜɥɸє  
ɿ ɪɨɡɲɢɪɸє ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɦɨɠɥɢɜɨɫɬɿ ɨɪɝɚɧɿɡɦɭ, ɧɚɛɥɢɠɚє ɮɭɧɤɰɿɨɧɚɥɶɧɟ 
ɨɞɭɠɚɧɧɹ ɿ ɫɤɨɪɨɱɭє ɬɟɪɦɿɧɢ ɥɿɤɭɜɚɧɧɹ, ɩɿɞɜɢɳɭє ɮɿɡɢɱɧɭ ɿ ɪɨɡɭɦɨɜɭ 
ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɮɿɡɢɱɧɿ ɜɩɪɚɜɢ є ɜɚɠɥɢɜɢɦ ɡɚɫɨɛɨɦ ɥɿɤɭɜɚɧɧɹ 
ɡɚɯɜɨɪɸɜɚɧɧɹ ɬɚ ɩɪɨɮɿɥɚɤɬɢɤɢ ɩɪɢ ɜɢɪɚɡɤɨɜɿɣ ɯɜɨɪɨɛɿ ɲɥɭɧɤɭ. 
ɉɨɞɚɥɶɲɿ ɞɨɫɥɿɞɠɟɧɧɹ ɛɭɞɭɬɶ ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɜɢɜɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɡɚɫɨɛɿɜ ɮɿɡɢɱɧɨʀ ɪɟɚɛɿɥɿɬɚɰɿʀ. 
 
Ʌɿɬɟɪɚɬɭɪɚ   
1. Ⱥɞɚɥɫɨɧ Ʉ. ȼ. Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɢ ɡɞɨɪɨɜɵɣ ɨɛɪɚɡ ɠɢɡɧɢ / Ʉ. ȼ. 
Ⱥɞɚɥɫɨɧ. – Ɇ. Ś Ɏɢɡɤɭɥɶɬɭɪɚ ɢ ɫɩɨɪɬ, β006. – βγ6 ɫ. 
2. Ȼɟɥɚɹ ɇ. Ⱥ. Ʌɟɱɟɛɧɚɹ ɮɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɢ ɦɚɫɫɚɠ / ɇ. Ⱥ. Ȼɟɥɚɹ. – Ɇ.Ś 
Ɏɢɡɤɭɥɶɬɭɪɚ ɢ ɫɩɨɪɬ,  β006. – β7β ɫ. 
3. Ȼɨɝɞɚɧɨɜɫɶɤɚ  ɇ.  ȼ.  Ɏɿɡɢɱɧɚ ɪɟɚɛɿɥɿɬɚɰɿɹ ɪɿɡɧɢɯ ɧɨɡɨɥɨɝɿɱɧɢɯ ɝɪɭɩ /  
ɇ.  ȼ. Ȼɨɝɞɚɧɨɜɫɶɤɚ. – Ɂ. Ś ɁȾɍ, β007 – 137 ɫ. 
4. Ȼɨɧɞɚɪ Ɍ. ȼ. ȿɮɟɤɬɢɜɧɿɫɬɶ ɮɿɡɢɱɧɨʀ ɪɟɚɛɿɥɿɬɚɰɿʀ ɯɜɨɪɢɯ ɧɚ ɜɢɪɚɡɤɨɜɭ 
ɯɜɨɪɨɛɭ / Ɍ. ȼ. Ȼɨɧɞɚɪ, І. Ɇ. Ƚɪɢɝɭɫ, Ʉ. ɉɪɭɫɿɤ // Ɂɞɨɪɨɜɶɟ ɞɥɹ ɜɫɟɯ Ś ɦɚɬɟɪɢɚɥɵ 
VI ɦɟɠɞɭɧɚɪɨɞɧɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ, ɍɈ «ɉɨɥɟɫɫɤɢɣ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ», ɝ. ɉɢɧɫɤ, βγ-β4 ɚɩɪɟɥɹ β015 ɝ. / Ɇɢɧɢɫɬɟɪɫɬɜɨ 
ɨɛɪɚɡɨɜɚɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ ɢ ɞɪ.ś ɪɟɞɤɨɥ. Ś Ʉ. Ʉ. ɒɟɛɟɤɨ ɢ ɞɪ. – ɉɢɧɫɤŚ 
ɉɨɥɟɫȽɍ, β015. – 20-22 c. 
5. Ȼɭɪɱɢɧɫɶɤɢɣ Ƚ. І. ȼɧɭɬɪɿɲɧɿ ɯɜɨɪɨɛɢ / Ƚ. І. Ȼɭɪɱɢɧɫɶɤɢɣ. – Ʉ. Ś ȼɢɳɚ 
ɲɤ., β006. – 656 ɫ. 
MEDYCYNA I ZDROWIE  




6. ȼɚɣɧɟɪ ɗ. ɇ. Ʌɟɱɟɛɧɚɹ ɮɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ / ɗ. ɇ. ȼɚɣɧɟɪ. – 
ɂɡɞɚɬɟɥɶɫɬɜɨ Ś Ɏɥɢɧɬɚ, ɇɚɭɤɚ, β009. – 424 c. 
7. ȼɚɪɜɿɧɫɶɤɚ ɇ. Ⱥ. Ʌɿɤɭɜɚɥɶɧɚ ɮɿɡɢɱɧɚ ɤɭɥɶɬɭɪɚ : ɦɟɬɨɞɢɱɧɚ ɪɨɡɪɨɛɤɚ 
ɥɚɛɨɪɚɬɨɪɧɢɯ ɪɨɛɿɬ ɞɥɹ ɫɬɭɞɟɧɬɿɜ ɡɚɨɱɧɨɝɨ ɜɿɞɞɿɥɟɧɧɹ ɮɚɤɭɥɶɬɟɬɭ ɮɿɡɢɱɧɨɝɨ 
ɜɢɯɨɜɚɧɧɹ / ɇ. Ⱥ. ȼɚɪɜɿɧɫɶɤɚ.  – Ɂ. Ś Ɂɇɍ,  β006. – γ4 ɫ. 
8. ȼɚɰɟɛɚ Ɉ. Ⱥ. Ɏɿɡɢɱɧɟ ɜɢɯɨɜɚɧɧɹ. Ɏɿɡɢɱɧɚ ɪɟɚɛɿɥɿɬɚɰɿɹ / Ɉ. Ⱥ. ȼɚɰɟɛɚ. –  
Ʌ. Ś Ɇɟɞɢɰɢɧɚ,  β009. – 58 ɫ. 
9. Ƚɪɟɣɞɚ Ȼ. ɉ. Ɋɟɚɛɿɥɿɬɚɰɿɹ ɯɜɨɪɢɯ ɡɚɫɨɛɚɦɢ ɥɿɤɭɜɚɥɶɧɨʀ ɮɿɡɤɭɥɶɬɭɪɢ / 
Ȼ. ɉ. Ƚɪɟɣɞɚ, ȼ. Ⱥ. ɋɬɨɥɹɪ, ɘ. Ɇ. ȼɚɥɟɰɶɤɢɣ, ɇ. Ȼ. Ƚɪɟɣɞɚ. – Ʌɭɰɶɤ: 
ȼɢɞɚɜɧɢɰɬɜɨ «ȼɨɥɢɧɫɶɤɚ ɨɛɥɚɫɧɚ ɞɪɭɤɚɪɧɹ», β00γ. – γ10 ɫ. 
10. Ⱦɭɛɪɨɜɫɤɢɣ ȼ. ɂ. Ʌɟɱɟɛɧɵɣ ɦɚɫɫɚɠ / ȼ. ɂ. Ⱦɭɛɪɨɜɫɢɤɢɣ. – Ɇ. Ś ȼɥɚɞɨɫ, 
2007. – 148 ɫ. 
11.  ȿɜɞɨɤɢɦɨɜɚ Ƚ. Ⱥ. ɉɨɥɧɚɹ ɷɧɰɢɤɥɨɩɟɞɢɹ ɥɟɱɟɛɧɨɣ ɝɢɦɧɚɫɬɢɤɢ /  
Ƚ. Ⱥ. ȿɜɞɨɤɢɦɨɜɚ. –  ɋɉɛ. Ś ɋɨɜɚ, Ɇ. ɗɄɋɆɈ, β006. – 51β ɫ. 
12.  ȿɩɢɮɚɧɨɜ ȼ. Ⱥ. Ɇɟɞɢɰɢɧɫɤɚɹ ɪɟɚɛɢɥɢɬɚɰɢɹ / ȼ. Ⱥ. ȿɩɢɮɚɧɨɜ. –  
Ɇ.Ś ɆȿȾɩɪɟɫɫ-ɂɧɮɨɪɦ, β007. – γβ8 ɫ. 
13. . ɀɭɪɚɜɥɟɜɚ Ⱥ. ɂ. ɋɩɨɪɬɢɜɧɚɹ ɦɟɞɢɰɢɧɚ ɢ ɥɟɱɟɛɧɚɹ ɮɢɡɤɭɥɶɬɭɪɚŚ 
ɪɭɤɨɜɨɞɫɬɜɨ / Ⱥ. ɂ. ɀɭɪɚɜɥɟɜɚ. – Ɇ. Ś Ɇɟɞɢɰɢɧɚ, β000. – 4γβ ɫ.  
14.  Ɂɭɛɚɥɿɣ Ɇ. Ⱦ. Ɉɫɧɨɜɢ ɡɞɨɪɨɜ’ɹ ɿ ɮɿɡɢɱɧɚ ɤɭɥɶɬɭɪɚ. ɉɪɨɝɪɚɦɚ ɞɥɹ 
ɡɚɝɚɥɶɧɨɨɫɜɿɬɧɿɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɿɜ : 1-11 ɤɥ. / Ɇ. Ⱦ. Ɂɭɛɚɥɿɣ. – Ʉ. Ś ɉɨɱɚɬɤɨɜɚ 
ɲɤɨɥɚ, β009. – 11β ɫ. 
15.  ɂɛɚɬɨɜ Ⱥ. Ⱦ. Ɉɫɧɨɜɵ ɪɟɚɛɢɥɢɬɨɥɨɝɢɢ Ś ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ⱥ. Ⱦ. ɂɛɚɬɨɜ, 
ɋ. ȼ. ɉɭɲɤɢɧɚ. – Ɇ. Ś ȽɗɈɌȺɊ-Ɇɟɞɢɚ, β007. – 160 ɫ. 
16.  Ʉɚɪɩɸɤ І. ɘ. Ⱦɢɯɚɧɧɹ ɜ ɨɡɞɨɪɨɜɱɿɣ ɮɿɡɢɱɧɿɣ ɤɭɥɶɬɭɪɿ Ś ɧɚɜɱ. ɩɨɫɿɛ. ɞɥɹ 
ɫɬɭɞ. ɜɢɳ. ɧɚɜɱ. ɡɚɤɥ. / І. ɘ. Ʉɚɪɩɸɤ. – Ʉ. Ś Ɂɧɚɧɧɹ ɍɤɪɚʀɧɢ, β004. – 196 ɫ. 
17.  Ʉɭɡɧɟɰɨɜ ȼ. ɋ. Ɍɟɨɪɢɹ ɢ ɦɟɬɨɞɢɤɚ ɮɢɡɢɱɟɫɤɨɝɨ ɜɨɫɩɢɬɚɧɢɹ ɢ ɫɩɨɪɬɚ /  
ȼ. ɋ. Ʉɭɡɧɟɰɨɜ. – Ɇ. Ś ɆȿȾɩɪɟɫɫ-ɂɧɮɨɪɦ, β007. – β64 ɫ. 
18.  Ʌɨɛɨɞɚ Ɇ. ȼ. Ɇɟɞɢɱɧɚ ɪɟɚɛɿɥɿɬɚɰɿɹ – ɩɟɪɫɩɟɤɬɢɜɢ ɬɚ ɲɥɹɯɢ  
ʀʀ ɭɞɨɫɤɨɧɚɥɟɧɧɹ / Ɇ. ȼ. Ʌɨɛɨɞɚ // Ɇɟɞɢɰɢɧɫɤɚɹ ɪɟɚɛɢɥɢɬɚɰɢɹ, ɤɭɪɨɪɬɨɥɨɝɢɹ, 
ɮɢɡɢɨɬɟɪɚɩɢɹ, β006. – 39 c. 
19.  żrвРЮs, I. UгКsКНЧТОЧТО ЩШsгЩТЭКХЧОУ rОСКЛТХТЭКМУТ МСШrвМС ЧК аrгШНШаą 
МСШrШЛę ĪШłąНФК Т НаЮЧКsЭЧТМв / I. Grygus, T. Bondar // Journal of Health 





MEDYCYNA I ZDROWIE  




CLINICAL AND PHYSIOLOGICAL FOUNDATIONS APPLICATION  
OF PHYSICAL REHABILITATION OF PATIENTS WITH PEPTIC ULCER 
 
The article describes the main etiological, pathogenesis, clinical features and 
treatment of gastric ulcer and main indications for surgical intervention. Described in 
detail the purpose, objectives, means and forms of medical physical training given 
early and late postoperative periods and modes of physical activity. The basic 
approach to physiotherapy appointment given postoperative inpatient stage. In the 
article the theoretical foundation and features the use of physical rehabilitation  
of patients with gastric ulcer. Expounded methodical approach and appreciated the 
role of physiotherapy and therapeutic physical training in rehabilitation of patients 
with gastric ulcer. The effectiveness of the use of physiotherapy and therapeutic 
physical training in patients with peptic ulcer. 
Key words: rehabilitation, physiotherapy, therapeutic physical training, peptic ulcer. 
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